Haemoglobin and some enzymes (e.g. G6PD,* acid phosphatases) derived from stored human blood have increased electrophoretic mobilities when compared with those of the same protein derived from fresh blood (Huisman & Dozy, 1962; Fildes & Parr, 1963;  Hopkinson, Spencer & Harris, 1963) . Similarly, old erythrocytes have a greater proportion of the electrophoretically more rapidly moving haemoglobin (A3) than the younger cells (Kunkel & Beam, 1957) . Since all these proteins are contained in the same changing cellular environment (namely the stored or aging erythrocyte) the same or similar reactions may account for an altered electrophoretic mobility.
It has been suggested that the presence of GSSG in erythrocytes and its increase in older cells as a consequence of a diminished concentration of NADPH2 (with a concomitant decrease in glutathione-reductase activity) may lead to the formation of mixed disulphides between haemoglobin and GSSG (Muller, 1961) and between enzymes and GSSG (Walter, 1963; Bottini & Modiano, 1964) . Indeed, Bottini & Modiano (1964) have shown that erythrocyte acid phosphatases react with GSSG in vitro and that this reaction results in a diminished acid-phosphatase activity.
An important corollary is whether (Bottini & Modiano, 1964 ) the formation of such mixed disulphides in vivo is responsible for the decreased * Abbreviation: G6PD, glucose 6-phosphate dehydrogenase.
enzyme activities observed for a numher of erythrocytic enzymes in older cells (Marks, Johnsoin & Hirschberg, 1958; Walter & Selby, 1966) . It is the purpose of the present paper to show that these two events are independent phenomena. Further, we suggest that the reaction between some enzymes and GSSG that occurs without loss of enzyme activity (e.g. aspartate aminotransferase; see below) may account for the increased electrophoretic mobility reported for these enzymes derived from human erythrocytes as compared with the same enzyme derived from other human tissues (Nisselbaum, 1965 We also noticed that, in some of the experiments, incubation results in an increased G6PD activity in the untreated fresh or stored haemolysates. This increase in activity is accompanied by the precipitation of stromal material during incubation that is then removed before enzyme assay. In the experimental tubes (i.e. GSSG-treated lysates) no such stromal precipitate appears on incubation and no increase in enzyme activity is observed. For a discussion and references on the relationship between stroma, incubation and G6PD activity see Mellbye & Scott (1964) .
Enzymes (G6PD, aspartate aminotransferase, lactate dehydrogenase) were assayed by standard spectrophotometric methods (Walter, Selby & Francisco, 1965; Wroblewski & LaDue, 1955) in fresh and stored lysates and in fresh GSSG-treated lysates (at zero time and after 2hr. incubation; see above). Haemoglobin concentration was determined on a suitable sample by measuring its extinction at 540m,u. One enzyme unit is defined as that amount of enzyme required to give AE340 0.001/min./ml. of lysate.
Specific enzyme activities are expressed as enzyme units/ haemoglobin extinction.
Electrophoresis of lysates on starch gel followed by specific staining for G6PD, aspartate aminotransferase or lactate dehydrogenase was carried out as described by Walter et al. (1965) . G6PD from horse erythrocytes was subjected to electrophoresis in a gel containing 0-05M-trisHCl buffer (pH8-8)-2.7mm-EDTA-20,uM-NADP. In each case 10 enzyme units (100 units for lactate dehydrogenase) were applied to Whatman no. 17 paper strips and these strips inserted into the gel. Electrophoresis was carried out at 4.
RESULTS AND DISCUSSION
The electrophoresis of haemolysates followed by specific staining for certain enzymes sometimes affords a simple and convenient method for a study of possible interactions between an enzyme and reagents that, if a reaction occurs, alter the enzyme's electrophoretic mobility (Fildes & Parr, 1963; Bottini & Modiano, 1964; Walter et al. 1965 ). Thus we found (Fig. 1) that the increased electrophoretic mobility reported by Fildes & Parr (1963) for G6PD derived from stored erythrocytes (especially those stored in EDTA) could be reversed by dialysis. The storage effect could be simnulated by treating a fresh haemolysate with GSSG in vitro and subsequently dialysing (Fig. 1) appreciable alteration of specific enzyme activity accompanied either storage (Mellbye & Scott, 1964) or the 'reaction' of G6PD with GSSG followed by dialysis (Table 1) . It is likely from these results that the interaction between GSSG and G6PD in vitro under the conditions used, and whatever (e.g. GSSG or some other reagent) causes the altered electrophoretic mobility of this enzyme on storage of erythrocytes in vitro, is not due to mixeddisulphide formation or other covalent reaction but rather to an adsorption phenomenon.
When a haemolysate is treated with GSSG in vitro, the haemolysate subjected to electrophoresis and the gel specifically stained for aspartate aminotransferase, an increased anodic electrophoretic mobility for this enzyme is apparent that cannot be reversed by dialysis (Fig. 2) . This may indicate that mixed-disulphide formation between aspartate aminotransferase and GSSG has taken place. Further, no change in specific enzyme activity is apparent as a consequence of this reaction (Table 1) . It should be mentioned that aspartate aminotransferase does not display a consistently reproducible increase in electropboretic mobility on storage in vitro (at least not within a 3-4-week storage period). The specific enzyme activity of aspartate aminotransferase remains constant on storage of erythrocytes during this time.
The isoenzymes of human-erythrocyte lactate dehydrogenase and of horse-erythrocyte G6PD had unchanged electrophoretic mobilities after GSSG treatment and unaltered specific enzyme activities.
It has been reported (Walter et al. 1965 ) that these same enzymes (human-erythrocyte lactate dehydrogenase and horse-erythrocyte G6PD) show identical electrophoretic mobilities from the cells most resistant to hypo-osmotic lysis (i.e. the youngest cells) and those from cells that are less (Walter et al. 1965 ) that enzymes from residual quantities of leucocytes, which are rather resistant to hypo-osmotic lysis, contaminated the lysates from the youngest erythrocytes, the experiment described below was conducted. The results of this investigation force a reinterpretation of these previously published data.
A rare human blood sample containing 50% reticulocytes was obtained. Haemolysates were subjected to electrophoresis and the electrophoretic mobilities of G6PD, aspartate aminotransferase and lactate dehydrogenase were compared with those of the same enzymes in haemolysates from a normal blood population. No difference was observed in the electrophoretic mobility of any of the enzymes in these very young and older (normal) cells. The conclusion must thus be reached that the 'altered' (increased) electrophoretic mobility for aspartate aminotransferase and G6PD previously reported to occur as a function of erythrocyte age (Walter et al. 1965 ) is most probably due to a difference between the mobilities of these enzymes from erythrocytes and those from resistant leucocytes contaminating the youngest erythrocyte fractions.
Since the very same enzymes that react with GSSG in vitro (human-erythrocyte aspartate aminotransferase and G6PD) are the ones that show a greater electrophoretic mobility when derived from erythrocytes, it is possible that they also react or interact with GSSG in the erythrocyte in vivo. Such a reaction, which gives rise, for example, to an aspartate aminotransferase with unaltered enzyme activity (Table 1) but greater electrophoretic mobility, would explain the difference in electrophoretic mobility between human-erythrocyte aspartate aminotransferase and aspartate aminotransferase from other human tissues reported by Nisselbaum (1965) . This may also apply to some other enzymes.
Since both aspartate aminotransferase and G6PD are enzymes with markedly lower activities in older erythrocytes (Marks et al. 1958; Walter & Selby, 1966) , it follows that the reaction or interaction of these enzymes with GSSG (which occurs without loss of enzyme activity; decrease in activity of an enzyme that has reacted with GSSG is a function of the location and relation of such thiol groups to the enzyme active site (Holbrook &* Pfleiderer, 1965; Cecil & Thomas, 1965 
